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INTRODUCTION

Fundamental Guidelines on Packaging Perishable Products

You can count on Polar Tech Industries to truly understand the importance of protecting your perishable shipments. Temperature-
sensitive packaging products and services are our business. We are dedicated to manufacturing high-quality products, providing free
professional consulting solutions and developing new and improved products and services to meet your needs. This is our responsibility.

The condition of your shipment when it arrives at its destination depends on how you package it. This is your responsibility. Because
perishable products may be subjected to extreme heat or cold, rough handling, vibration and aircraft pressures during shipment, they
must be properly packaged to prevent spoilage and maintain product integrity.

This Technical Section will assist you in preparing your perishable shipments for small-parcel, express and multi-day shipping environments.

If you have any questions, need advice or would like to take advantage of our services, call our packaging consultants at 1-800-423-2749.

FREQUENTLY ASKED QUESTIONS

Where do | begin?
When determining how to package your perishable products, you should take several factors into consideration. The three most
important factors are: insulation, refrigerants and protective packaging.

INSULATION

Insulation is any material that prevents or reduces the transfer of heat. The unit of measure for insulation properties is thermal
conductivity, or K-factor. The lower the K-factor, the better the insulation. R-value is sometimes used to define the resistance of
heat transfer. R-value is the reciprocal (1/K) of K-factor. The higher the R-value, the better the insulation. The purpose of insulation
is to maintain products within a desired temperature range. Insulation may be used to keep products refrigerated, frozen or warm,
or to reduce the effects of extreme temperature variations.

Common insulation materials include:
« Expanded Polystyrene Foam (EPS)
« Rigid High-Density Polyurethane (spray-in-place foam)
« Reflecting Surface Material (radiant barrier films)

Some products that typically need insulation are: chemicals, pharmaceuticals, medical specimens, blood, seafood, dairy products,
bakery products, meat, chocolates, live lobsters, plants and sensitive instruments.



REFRIGERANTS

Refrigerants are products designed to control the internal temperature of a package. Refrigerants typically can maintain only three
temperature ranges: frozen, refrigerated and warm. The temperature requirements of your perishable product will determine the
type of refrigerant you need to use.

Common types of refrigerants are:
Refrigerant Packs (Gel, Foam - to maintain product temperature)
«  Wet Ice (to keep products refrigerated)
«  Dry Ice (to keep products frozen)

PROTECTIVE PACKAGING

It is important to keep in mind that, beyond providing thermal protection, you must also provide protection for the handling your
package receives during shipment.

Protective packaging includes internal and external packaging products needed to guard against the elements, rough handling,
shock, vibration, compression and aircraft pressures.

Common protective packaging materials include:
+ Expanded Polystyrene Foam (EPS)
« Corrugated Fiber Board Boxes
« Packing Peanuts
« Bubble Wrap
- Wadding
« Absorbent Materials
« Plastic Bags
« Plastic Thermal Formed
« Internal Foam or Corrugated Partitions
Certain products require more protective packaging, for example, glass containers, biohazards, liquids, delicate instruments, dry ice,
wet ice, chemicals and blood.

What types of insulated containers are available?

Expanded Polystyrene Foam (EPS) - molded containers or paneled foam sheets maintain allowable temperature ranges from
controlled, to refrigerated to frozen. EPS is the most common material used for insulated containers because of its effectiveness, low
cost and ease of recycling.

Rigid High-Density Polyurethane Foam (Spray-in-place foam) Chest and lid or panel insulated containers also maintain allowable
temperature ranges from controlled, to refrigerated to frozen. The advantage of polyurethane foam is that it has a slightly higher
R-value than EPS foam. Spray-in-place polyurethane foam is a good choice for extreme shipping durations, such as international ship-
ments, in which an item may be delayed in customs. The disadvantages are that it is two to three times more expensive than EPS and
that it cannot be recycled. What's more, every year and increasing number of foreign countries ban rigid high-density polyurethane
containers because of environmental issues. Most countries now require the shipper to return the container to its country of origin.

Which insulated container will fit my product?

First, measure your product by length, by width and by height. Then, after allowing for some additional space for refrigerant packs
and/or wet or dry ice, choose an insulated container with inside dimensions a little larger than your product. Keep in mind that the
ideal location for refrigerants in packaging is above and around your product.

Next, determine the required wall thickness of the insulated shipper by considering the temperature requirements of your product
and its shipping duration. An EPS foam container with 3/4 to 1” wall thickness and a 1.25 - 1.3 density is sufficient for 1 - 2 day shipping.
1'/4" to 1'/2" wall thickness should be used for 2-5 day shipping. For extended shipping time, a thicker EPS foam container
(2" - 3") may be necessary. EPS foam containers with a 2” - 3" wall thickness provides insulation similar to that of a rigid high-density
polyurethane container. For a correct fit for your product and applications, we will be happy to help. Call our packaging specialists
at 1-800-423-2749.



How many gel refrigerants should | use?

Refrigerants keep perishable products cold or frozen. Frozen refrigerants should be placed around products to absorb the heat that
may enter from any direction. Size is generally determined by the size and weight of the product. This is just a general guideline -
more or fewer refrigerants may be needed depending on the season, destination and the duration of the shipment. It is recommended
that your company conduct tests to determine the proper amount of refrigerant to meet your particular shipping requirements.

Leakproof gel refrigerants are the “Refrigerants of Choice” among most express carriers. However, aircraft pressures may affect seals
on the lesser quality style gel refrigerants causing them to explode, thereby contaminating or damaging your perishable product. Use
caution when selecting gel refrigerants to avoid damaged shipments.

Are there any differences between ice packs?

Yes, When evaluating ice packs, you should consider serveral things. Examine the following: the thickness of the poly pouch material,
the quality of the seal and the consistency of the gel. The thicker the poly, the more resistant it will be to tears. All ice packs are sus-
ceptible to being punctured or torn when handled. If the texture of the gel feels similar to syrup, once a tear develops it is likely to
leak onto your product and may contaminate your shipment. A thicker consistency or one-piece gel provides extra protection from
leakage as well as longer temperature retention because of its mass.

Can | use wet ice with my product?

The use of wet ice in perishable shipments must be approved in advance by the carrier of your choice. Wet ice has many disadvantages,
including its weight, tendency to thaw or leak and the need for expensive water resistant packaging. Contact your carrier for more
information.

How much dry ice should | use?

The amount of dry ice needed to keep products frozen for a desired length of time depends on three main factors: the product mass,
the inside dimensions of the insulated container and its wall thickness. The temperature of dry ice is approximately - 80° F. Contact
your carrier for any restrictions imposed on the use of dry ice and for more information.

General Guidelines for the sublimation of dry ice:

First 24 hours - 4-6 pounds of dry ice per 1,000 cubic inches*
Second 24 hours - 3-5 pounds of dry ice per 1,000 cubic inches
Third 24 hours - 2-4 pounds of dry ice per 1,000 cubic inches

*1,000 cu. in. is equivalent to a container with inside dimensions of 10” x 10” x 10"

‘Shipper's Declaration not Required.
Part B is required

Dry ice blocks or pellets should be packaged in corrugated containers, paper bags or
wrapping paper in order to slow the rate at which dry ice sublimates. Depending on the
season, destination and duration of your shipment and its temperature requirements,
more or less dry ice may be needed. Your company should conduct tests to determine
the proper amount of dry ice to meet your specific shipping needs.

Dry Ice amount must be in
Kilograms

Note: 221b = 1 kg

NOTE: All carriers require that dry ice shipments, including those within the U.S.,
comply with LA.-T.A. and/or U.S. Department of Transportation regulations. Please
consult your carrier. See the dry ice label located on this page.

DRY ICE,
kg.

Shipper's Name and Address

Consignee Name and Address

To what environmental conditions will my product be exposed during transit?

When preparing perishable shipments, take into account both the time of year and the transit location temperatures. Temperatures
can reach lows of -60° F (-50° C) in carrier vehicles and open dock areas during the winter in northern climates. Highs can reach 165°
F (74° C) in closed vehicles during the summer in southern climates. Packaging frozen gel refrigerants with refrigerated products in
the winter can freeze a product! Seasonal packaging procedures should be thoroughly evaluated and tested.



I have prepared my product for thermal protection. What other conditions should | prepare for?
Your package needs to withstand different types of handling while en route to its destination. Not only will your product face a variety
of temperature ranges inside different vehicles (e.g., small vans and parcel trucks, airplanes and semi-trucks), the biggest threat is
the physical handling of your package. Vibration during transit may shift or move your product and/or migrate your refrigerant away
from your product if not packaged properly. Further, carriers are not always able to adhere to the “up” arrows on boxes. Therefore,
to complete your packaging process, include items to cushion any delicate products or absorb any liquid products. If you have any
questions, need advice, or would like help finding a solution to your individual needs, please call one of our packaging consultants
at 1-800-423-2749.

How do | conduct a proper packaging test? slated
Objective: To determine if the packaging you've selected Computer
will achieve desired results.

Samples Required: Products to be shipped, insulated
containers, refrigerants, any specialized internal packaging
(packing peanuts, absorbent material and plastic liner, etc.)
and temperature recorders.

Absorbent
Material

Refrigerant

Method: Conduct test(s) in a constant, temperature-
controlled environment. For each coolant to be tested,
select a number of containers of the same size. Package
the products in each container as you normally would for
shipping. Place temperature probes in direct contact with
product. For more complete information, place probes in
multiple locations throughout the container (top, bottom,
middle and corner). To prevent false readings, ensure the
probes are not in direct contact with refrigerants.

Corrugated
Box

Thermocouple
Wire

Insulated
Container

Refrigerant
Packs

Place each container on a scale and load differing amounts

of refrigerants in each box. Product

Record the temperature of the product in each package configuration at 2-4 hour intervals for the planned duration of the shipment.

Determine which container with coolant is at the desired temperature range. For dry ice, record the weight of each packaged
container at the same time intervals as the temperature (2-4 hour intervals for desired number of days).

Conclusion: At the end of your test, determine which container successfully kept your product within the required temperature
range. For the refrigerant test, the successful container with the least amount of gel refrigerant indicates how much you need to use.
For the dry ice test, the successful container with the least amount of sublimation will determine the minimum amount of dry ice to
use. After you determine the proper packaging through internal testing, we highly recommend conducting a final live test with a true
independent testing lab.

NOTICE

This packaging information is provided free as a guide to anyone who packages perishables to reduce the possibility of loss or damage
during transit. Polar Tech Industries makes no warranties, expressed or implied, regarding this information. Proper packaging is the
sole responsibility of the company packaging the product.

For more information, contact the Thermal Testing and Packaging Design Department at Polar Tech Industries, Inc.

415 East Railroad Ave., Genoa, IL60135 - 1017 West Valley Ave., Elysburg, PA 17824
1-800-ICE-BRIX (423-2749) - www.polar-tech.com
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